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INTRODUCTION:
Inequality at the top of the distribution received a considerable interest both in the academic literature (see Atkinson et al. (2011) for an overview) as well as in public debate. So far, and in contrast to poverty 1 , affluence has mostly been analyzed for a single dimension, typically income or -to a lesser extent -wealth. 2 Multidimensional analyses are relatively scarce. 3 An exception is Peichl and Pestel (2013a) who develop a measure of multidimensional affluence for the top fractiles of the distribution based on the uni-dimensional measures of Peichl, Schaefer and Scheicher (2010). 4 In this study we apply Peichl and Pestel's (2013a) multidimensional affluence measures to a new dataset on income and wealth in 15 Eurozone countries -the Household Finance and Consumption Survey (HFCS). 5 The first wave of HFCS has become available only recently (Eurosystem Household Finance and Consumption Network, 2013a,b) . Hence, the literature analyzing the income and wealth structure of the HFCS data is limited and mostly concerned with the wealth distribution. Fessler et al. (2014) studied the relationship between household structures and cross country differences in wealth distribution. Vermeulen (2014) combined HFCS and the US Survey of Consumer Finances (SCF) with the Forbes World's billionaires data to compare and contrast the structure of the top tail of the wealth distribution in the Eurozone and in the US. Arrondel et al. (2014) estimate the predictive power of a household's rank in the income distribution on its ranking in the wealth distribution. Therefore, our work is the first study that considers the joint distribution of income and wealth through 1 See, e.g., Atkinson (2003) , Bourguignon and Chakravarty (2003) , Alkire and Foster (2011) Decancq and Ooghe (2010) , Decancq and Lugo (2011a,b) , among others. 2 See, e.g., Atkinson (2005) , Piketty (2005) , Saez (2005) , Piketty and Saez (2006) , Atkinson and Piketty (2007) , Roine and Waldenström (2008) , Roine et al. (2009) and Roine and Waldenström (2011) . 3 See, e.g., Kopczuk and Saez (2004) , Jenkins and Jäntti (2005) and Waldenström (2009) . 4 Peichl and Pestel (2013b) considered health and overall life satisfaction in addition to income while measuring the well-being at the top of the distribution in Germany. 5 For the remainder of this paper, the 15 euro area countries included in the first wave of the HFCS are referred as the Eurozone. multidimensional affluence measures for such a large range of European countries. As the HFCS includes harmonized variables across all countries in the sample, it increases the crosscountry comparability for the Eurozone, eliminates the incompatibility issues and, therefore, provides an invaluable opportunity to compare and contrast the multidimensional affluence of Euro area countries in a multidimensional setting.
We find a weak correlation between income and net wealth and a less than perfect correlation between the rankings of households within the marginal distributions of both dimensions. The percentage of households being affluent both in income and net wealth distribution are less than 10% except in Cyprus, France, Italy and Slovenia. The degree of countries' affluence rankings differ with respect to convex and concave measures of multidimensional affluence, where the latter measures the homogeneity of distribution among the rich and the former measures the concentration of richness in the hands of few. Joint distributions of income and net wealth yield that France demonstrates a more homogenous distribution of richness among affluent households compared to the other countries in the sample. Portugal demonstrates a higher concentration of richness in the hands of few compared to most of the other countries in the sample.
The rest of the paper is organized as follows. In Section 2, we describe the dataset and the methodology. The dimensions, descriptive statistics and empirical results are presented in Section 3. Section 4 provides robustness checks and Section 5 concludes.
DATA and METHODOLOGY

2.1.DATA
We use the first wave of the Household Finance and Consumption Survey (HFCS) which was released in April 2013. The survey contains data on households' finances and consumption for 62,500 households from 15 of the 18 euro area countries 6 with sample sizes ranging from 343 in Slovenia to 15,006 in France. The fieldwork was conducted in late 2010 and early 2011 period with few exceptions. 7 HFCS applies a multiple imputation method for missing observations that enter the computation of total household income, consumption and wealth. 8 The households in the survey are weighted such that the sum of the weights over all sampled households of a country approximates the total number of households in the population of that country. The sampling weights are equal to the inverse of the probability of being sampled. In this study, 6 Estonia, Ireland and Latvia did not participate in the first wave of the survey. 7 The fieldwork period is 2008-2009 for Spain, late 2009-early 2010 for France and 2009 for Greece. The differences in the field work and reference periods are listed in Table A .1 in the Appendix. 8 Multiple imputation method avoids inefficiencies in estimation imposed by singly-imputed data and allows for using standard techniques for complete data. Because there are very few number of missing observations for Italy and no non-response items for Finland, multiple imputation procedure is not applied to these countries.
we use the weights for all empirical analyses. The number of sampled households and total number of households in the population are reported in Table 1 . Households in Germany constitute 28% of the total number of households in the Eurozone. Germany is followed by France, Italy and Spain. The population shares of households in Cyprus, Slovenia, Luxembourg and Malta are less than 1%.
2.2.METHODOLOGY
We use the dual cut-off method proposed by Peichl and Pestel (2013a) to measure the multidimensional well-being at the top of the joint income and wealth distribution in the Eurozone countries. The initial cut-off is set to identify the dimension-specific well-off households. The households whose achievements in a specific dimension exceed the dimension specific threshold set by the first cut-off are considered as affluent with respect to that dimension. The second cut-off is set to define the minimum number of dimensions in which a household must be well-off in order to be considered as multidimensional affluent.
More specifically, we measure the multidimensional affluence of a population with n households and d ≥ 2 dimensions. 
Based on these definitions, Peichl and Pestel (2013a) define several measures of multidimensional affluence. The fraction of affluent households in the total population, i.e., the headcount ratio is given by:
The average affluence share is the ratio of affluence counts to the maximum number of affluence counts that would be observed when all affluent households were affluent in all dimensions:
However, the headcount ratio does not satisfy the property of dimensional monotonicity, as the value of ( ) does not change when a multidimensionally affluent household becomes (or is no longer) affluent in some dimension. Therefore, a dimension-adjusted headcount ratio that is sensitive to the changes in households' affluence counts can be defined by multiplying ( ) and ( ):
The dimension-adjusted headcount ratio is the proportion of the total number of affluence counts to the maximum number of affluence counts attainable when every individual would be affluent in every dimension.
The dimension-adjusted headcount ratio, however, does not satisfy the monotonicity condition. It is a measure of multidimensional affluence which is unaffected by an increase or a decrease in -the achievement of individual in dimension . Therefore, following Peichl and Pestel (2013), we construct dimension-adjusted multivariate affluence measures that take the intensity of affluence into account. In order to set up the dimension adjusted multivariate affluence measures, we first need to measure the intensity of affluence in each dimension. The convex and concave transfer axioms 9 suggest that the intensity of affluence can be measured as follows:
Here, Θ and Θ are matrices that contain convex and concave measures of intensity of affluence associated with each dimension, respectively. The entries of the matrices must be non-negative as indicated by the '+' subscript. As the value of the convex sensitivity parameter increases, more weight is put on more concentrated affluence. For the concave measure of intensity, on the other hand, the smaller value of parameter puts more weight on more intense affluence.
As mentioned before, the focus axiom suggests that these matrices should contain only the information on affluent individuals. Therefore, the rows that correspond to non-affluent individuals are replaced with zero whenever it holds that ( ) = 0.
Hence, the dimension adjusted multivariate affluence measure reads
� ( )� represents the sum of concave and convex intensity measures across all individuals within each dimension. The proportional contribution of each dimension to the dimension adjusted multivariate affluence measure, then, can be represented as follows:
EMPIRICAL RESULTS
3.1.DIMENSIONS and DESCRIPTIVES
In our calculations we use HFCS' aggregations of total household gross income from various sources and net wealth. The latter is defined as the difference between the aggregate household assets excluding public and occupational pension wealth and the total outstanding household liabilities. 10
Cut-offs. Following Peichl and Pestel (2013a) , in order to identify the well-off subpopulation, we set the initial cut-off, the one dimensional richness line, at the 80% quantile of each distribution. 11 Table 2 presents descriptive statistics of income and wealth dimensions and their corresponding cut-off levels. The mean income is ranging between 13,000 Euros in Slovakia to 85,000 Euros in Luxembourg. For both income and wealth in each country the median is lower than the mean which indicates inequality. 10 In HFCS' derived statistics, pensions are considered as a source of income and therefore, included in income definition rather than wealth. However, there might be important differences across countries in terms of (Public) pension wealth. 11 The results for top 90% and top 99% quantiles are presented in tables A.2 through A.8 in the Appendix. Considering mean net wealth, we observe that Slovakia has, again, the lowest value in the sample while Luxembourg has the highest. The most skewed net wealth distribution is observed in Austria and Germany, where the mean net wealth is equal to more than the triple of the median net wealth.
WELL-OFF COUNTS
Considering the cut-off values presented in Table 2 , the distribution of the number of affluent households across the Eurozone countries is presented in Table 3 . The first column lists the percentage of households who are affluent in one or both dimensions whereas the second column lists those who are affluent in exactly one dimension among the population of the corresponding country. The first column shows that about 70% of the population in each country is not well-off in any dimension. Similarly, the third column presents the percentage of households affluent in both dimensions. Only in Cyprus, France, Italy and Slovenia (slightly) more than 10% of the households are affluent in both dimensions. This value is lowest in the Netherlands suggesting the weakest correlation between income and wealth. 
ONE DIMENSIONAL AFFLUENCE
In this section we present our results for one dimensional measures of well-being (i.e. = 1)
by considering the income and wealth distributions separately (following Peichl et al., 2010) . Table 4 presents the values of dimension-adjusted univariate well-being measures for income, and Table 5 presents the results of that for wealth. The left blocks in Tables 4 and 5 display the results for convex univariate affluence measure (with sensitivity parameter ranging from 1 to 3) whereas the right blocks display the results for concave univariate affluence measure for different values of sensitivity parameter . Note that when = 1, the convex measure of dimension adjusted univariate affluence can be interpreted as, by definition, the population average of the percentage deviation of affluent households' achievements from the top 80% quantile cut-off. When = 1, on the other hand, the concave measure of dimension adjusted univariate affluence gives the population average of affluent households' achievements above the dimension-specific threshold as a fraction of their own achievement.
Note that because our definition of rich corresponds to the top 20% of income and wealth distribution in each country, the headcount ratio (percentage of rich people) is equal to 20% in the univariate case for all countries in the sample.
Income.
Considering the dimension adjusted univariate affluence measures with respect to income (reported in Table 4 and visualized in Figure 1 ), the highest convex univariate measure is observed for Portugal (0.161) and the lowest for Netherlands (0.077) when is equal to 1. That stems from affluent households in Portugal earning on average 16% more than the cut-off value while in the Netherlands the average percentage deviation of income from the threshold value is approximately 8%. While the differences between the countries are rather moderate when = 1, the convex measure of univariate affluence increases as the sensitivity parameter increases except for Netherlands. The most significant jump in affluence measure is observed in Spain and France for higher values of . Moreover, these two countries have the highest convex dimension adjusted univariate affluence measures when > 1. 
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That is, even though the top of the income distribution is equally populated for all countries, the pairwise comparison of countries' convex and concave measures for , > 1 demonstrates the nature of the income distribution of the rich in each country. For instance, higher values of concave affluence in Portugal and Slovenia indicate that income is more homogenously distributed among the rich in these countries whereas in Spain and France the highest incomes are concentrated mostly in the hands of few as suggested by the convex intensity of richness. This can also be observed from Wealth. Relying on wealth as a measure of affluence (reported in Table 5 and visualized in Figure 3 ) yields that, for = 1, the top three highest average dispersion of wealth from the richness line are observed in Austria (45%), Cyprus (42%) and Germany (37%). For Slovenia and Netherlands, the convex measure of affluence is the lowest when = 1. That is because wealth owned by the wealthiest households in Slovenia and Netherlands deviates from the cut-off value set for the top 20% of wealth distribution by approximately 13% on average. As in the case of income, the most significant jump in the convex measure of wealth affluence is observed in Spain and France as the sensitivity parameter increases. We observe differences in the ranking of countries by comparing the convex and concave univariate measures of affluence for wealth. For instance, Figure 4 shows that almost 8% of households in Cyprus have wealth above the top 1% wealth threshold in the Eurozone. As mentioned before, Cyprus has higher measure of concave affluence compared to the rest of the Eurozone countries. However, it is Spain that is ranked first with respect to convex measure of affluence (i.e. >1 ). One explanation for this finding could be that very high level of wealth is concentrated in the hands of very few in Spain while the distribution of wealth is more homogenous in Cyprus. .13
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for the majority of countries the correlation between the income and wealth dimensions is weaker than the correlation between the rankings of households in each dimension.
Considering the Spearman correlations, Germany exhibits the highest and Netherlands exhibits the lowest rank correlations. Therefore, the likelihood of high-income households to be ranked as high-wealth owners in Germany is higher compared to the rest of the countries in the sample and the association between households' income and wealth rankings is the lowest in Netherlands. Table 7 presents the values of multidimensional well-being measures for different cut-off thresholds, k, and for different values of sensitivity parameters, and . The results are also visualized in Figure 5 . When the second cut-off is set to 1 ( = 1), i.e. a household is considered as multidimensionally affluent when the household is affluent in at least one dimension,, the headcount ratio gives the percentage of households affluent in at least one dimension as presented in Table 3 . Whereas, when it is necessary to be well-off in both dimensions (i.e. k=2) to be considered as multidimensionally affluent, the headcount ratio is identical to the value of the well-off counts in both dimensions in Table 3 . As we set the initial cut-off for income and wealth distributions to top 80% quantile, the dimension adjusted headcount ratio, ( ), equals to 0.2 for all countries when = 1. The multidimensional headcount ratio is much lower for = 2 and it represents the total affluence counts. Note that, because we set the second cut-off threshold equally to the total number of dimensions (i.e. = 2), dimension adjusted headcount ratio is identical to the headcount ratio (
MULTIDIMENSIONAL AFFLUENCE MEASURES
(2) = (2)). Regarding the concave multidimensional affluence measures (see Figure 6 ), France always has the highest value for all levels of the second cut-off threshold. We find that Germany and Italy have the second highest values of concave measure of richness = with 6%, and Cyprus and Portugal (5.9%) follow them closely. 
Beta=1 Beta=2
Concave Multidimensional Affluence Measures (k=2)
hands of few in Portugal while the distribution of richness among affluent households is more homogenous in France. Comparing Germany and Portugal also leads to a similar conclusion that the group of rich households is more populated in Germany and the richness is distributed more evenly among the rich households. For Germany and Italy, we observe an equal concave intensity of richness ( >1 ) whereas the convex measure of affluence is larger for Germany.
Considering that Germany has a slightly more populated group of affluent households and the homogeneity of the distribution of richness among the rich households is equal in both countries, the richest of the rich households in Germany are earning more than Italian households. A further comparison is also possible for Germany by considering the analysis in Peichl and Pestel (2013a) . They measured the multidimensional affluence for the rich in Germany and the US for the year 2007. The analysis for Germany is based on the German Socio-Economic Panel Study (SOEP). The comparison of the dimension adjusted headcount ratios for = 2 reveals that the percentage of households affluent in both income and wealth increased is slightly higher in our data (9.9% vs. 8.1%). Our analysis also yields significantly higher values of convex and concave measures of affluence for Germany compared to those reported for the year 2007 in Peichl and Pestel (2013a) . While these differences may partly be due to different sources of data used in both studies, the increases in measures of affluence might also indicate that the economic conditions of the top of the joint distribution in Germany improved during the global financial crisis.
CONTRIBUTIONS TO MULTIDIMENSIONAL AFFLUENCE:
This section displays the contribution of income and wealth dimensions to the affluence measures for each country. The percentage contribution of dimensions to the convex affluence measure is demonstrated by Figure 3 whereas Figure 4 displays the contribution of income and wealth dimensions to the concave affluence measure. It can be seen that countries differ substantially regarding the affluence contribution of each dimension. For the convex affluence measure, when = 1, wealth is relatively more important dimension than income except for Slovenia. The relative importance of wealth shrinks, if not stays, the same when the second stage cut-off raises from 1 to 2, with the exceptions of Germany, Luxemburg, Malta, Netherlands, and Slovakia. The relative importance of wealth slightly increases in these countries when the second stage cut-off is set at its maximum (k=2). For = 2, wealth is relatively more important dimension than income. For Cyprus, Spain, and Greece: The relative importance of wealth shrinks whereas for Luxembourg, Netherlands, and Slovakia the relative importance of wealth increases when the second stage cut-off increases from 1 to 2. For the concave measure, the relative importance of wealth and income is almost equal for all countries. For both values of the sensitivity parameter , the relative importance of wealth shrinks when the affluence threshold is raised to 2 except for Slovakia.
ROBUSTNESS CHECK
The results presented in this paper measures the affluence for the top 80 of the income and wealth distribution in 15 Eurozone countries. In order to assess the both multidimensional and unidimensional well-being of the very rich, we also calculated the affluence measures for top 90% and top 99% quantile of the income and wealth distribution. 
CONCLUSIONS
Using the first wave of the HFCS which was recently published, this paper examines the joint distribution of income and net wealth at the top of the distribution in 15 Eurozone countries.
We employ convex and concave measures of affluence proposed by Peichl and Pestel (2013a) to measure the inequality among the rich. Before examining the joint distribution of income and wealth, we start our analysis with one-dimensional measures of affluence by considering income and wealth distributions separately. Table 7 .
To demonstrate the distribution of affluence better, we considered the joint distribution of This indicates that richness is mostly concentrated in the hands of few in Portugal. Comparing
Germany and Portugal, we also found a similar result that the group of rich households is more populated in Germany and the richness is distributed more evenly among the rich households.
Lastly, comparing the contribution of each dimension to the multidimensional well-being, we found that net wealth is a relatively more important dimension for the convex affluence measure except for Slovenia. Regarding the concave affluence measure, contribution of net wealth and income to the multidimensional well-being is almost equal for all countries.
APPENDIX
A.1 Reference and Fieldwork Periods for Wealth and Income: A.5. One Dimensional Affluence Measures for top 90% quantile: Income .11
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A.11. Multidimensional Affluence Measures for top 90% quantile: 
